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Industrial Field of Application 

This invention relates to a hollow fiber module that is designed to 
facilitate the removal of pollutants, such as colloids , adhering to the 
outer surface of hollow fibers when raw water containing colloidal 
substances such as metal colloids is filtered. 

Prior Art 

The use of a hollow fiber module to filter raw water containing 
colloidal substances such as metal colloids under external pressure has 
been known, 

Problems that the Invention is to Solve 

When the aforementioned hollow fiber module is used to filter under 
external pressure, it has tne defects that the volume of filtered water 
is reduced by the colloids adhering to the outer surface of the hollow 
fibers and that the hollow fibers have a shortened life. . There is the 
problem t;hat although back-washing is carried out to remove the colloids 
adhering to the outside surface of the hollow fibers, the back-washing • 
does not achieve satisfactory results. 

This invention aims to solve the above defects and problem by removing 
the colloids adhering to the outer part of the hollow fibers through a 
simple structure. 

.Means of Solving the Problems 

As a result of investigating various means and methods of preventing the 
volume of filtered water from being reduced when doing complete 
filtering with a hollow fiber module under external pressure, the 
inventor discovered that it was effective .for removing colloids adhering 
to the outer surface of the hollow fibers, to put slits opening directly 
inside the module by perforating the fixed part in the hollow fiber 
bundle fixed end part to which the hollow fibers in the lower end of the 
hollow fiber module are bonded. When the 'volume of filtered water was 
reduced as described above, gas or liquid containing gas was introduced 
through the slits opening directly inside the module by perforating the 
above hollow fiber fixed end part, and the gas or liquid containing gas 
introduced rose along the hollow* fibers. In other words, the hollow 
fiber module of this invention being a hollow fiber module in which both 
ends of a great number of hollow fibers are fixed by bonding and* in 
which the ends of the hollow fiber bundles are fixed, is characterized 
by the fact that the lower end of the module thus fixed by bonding is 
sealed and by the fact that slits opening directly into the module are 
set in the fixed part of the lower hollow fiber bundle and that the 
great number of hollow fibers installed in the casing can be vibrated by 
gas introduced through the slits. 
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Because the lower ends of the great number of hollow fibers which have 
both ends fixed by bonding are sealed and the module has slitfopenS 
directly onto the module in the fixed end part of the holxow f iSS^L* 
have their lower part sealed and the hollow fibers re itliS S Sf 

S?22i ^.through the slits, colloids adhere to the outerluSaS of 
the hollow fibers bringing about the lowering of the volume of filtered 
water when raw water containing colloidal substances such as metal 
colloids are fully filtered under the external pressure meSon! In this 
case when gas or liquid containing gas is introduced directly into Se 
module the introduced gas rises along the hollow fibers while causing" 
the hollow fibers to shake , ^ so ^ colloids adherin to 
surface of the hollow fibers, are removed. UCer 

Working Examples 

This section describes working examples of this invention based on 
drawings. 

I th ^.^ aain 9' 2 > 2 ' 2 axe, hollow fibers. The required number of 
hollow fibers 2 form bundles, and these are bundles. Both ends of the 
hollow fibers 2 of these bundles are fixed with bonding agent 3, and 

5n^ TtJ^ Z ^ f±Xed «" ta - 4 - The ***** *** of «*• follow 

V ^ r Xth the af ^mentioned bonding agent 3 but is open, 
and the lower end is sealed with filler. S is a slit for introducing 
gas or liquid containing gas opening between the large number of hollow 
fibers 2 directly by perforating hollow fiber fixed end part 4 on the 
lower end of the hollow fiber bundle with the sealed end. The large 
number of hollow fibers 2 bundled as described above form the vertical 
hollow fiber module by being put together in casing 1 so that they can 
De vibrated. 

6 is a nozzle leading to the introduction of raw water connected to the 
lower part of casing i. 7 is a filtered water outlet' connected to the 
upper part of casing x. 8 is an ejection outlet for filtered water 
during back-washing. 9 is an ejection outlet for gas when gas is 
introduced. The pipes connected. to the respective ejection outlets 8 
and 9 (not illustrated) have solenoid valves controlling the discharge. 

2^\. filtering is carried out using the external pressure method 
with the hollow fiber module used vertically, the flow through pipes 
connected to filter liquid ejection outlet 8 and gas ejection outlet 9 
is stopped with solenoid valves. Therefore, raw water containing 
colloidal substances such as metal colloids is introduced under pressure 
into casing l through nozzle 6 connected to the lower" end of casing l 
The raw. water introduced is filtered by hollow fibers 2 and becomes 
water npt containing colloids, and rises within hollow fibers 2, and is 
extracted from the upper end of the open, hollow fibers 2 via nozzle 7. 
When operations continue the filtering effect through the external 
pressure method, colloids adhere to the outer surface of hollow fibers 2 
and the volume of filtered water decreases. When the volume of filtered 
water is seen to decrease in this way, gas containing air or liquid , 
containing gas- is introduced through the slits 5 formed by perforating' 
the fixed end part of the hollow fibers bonded to the lower sealed end 
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The gas Introduced thrown cn». e c - 

vibrating the various hSo^ers 2 T h ? U ° W fibers Z 

colloids adhering to the «ZJt * 6 vxbrati <>ns remove the 

down, and the gas 2 extactS tSoS ^e ^T^" 2 ' "~ 
colloids brought down aretafcZn r^?' "f" e3eetlon outlet 9. The 
aforementioned sliSTs T^S^^.f^^ T " «" 
satisfactorily just with Se S ^f colloids cannot be removed 
through slits S, back-washing is cLriS IrS 3 ^ 9 *** Educed 
the module, but in this cate 1 w ?J * though upper nozzle 7 in 
by opening the solenSd Slve S th^ back " wasW ^ is taken out 

liquid ejection outlet s^sld for connected to the filtered 

be completely removed by co^inScr^M '^S^' the ***** can 

gas. combining this with back-washing again with 

£ ^%X;Ss a ^t 3 ^ h ° 110W 2 « ifc ^active 

by perfoSatinTSe noSow SbeT* £2 '"T^ illto «» -°ST 

because the slits force t^t £ ^ 4 at ^ lowe * «* 

the surface' of hollow fibers 2 ? onta ^ing gas to rise along 

gas through sUte T It is^Jo^S^f^ *** ° r li<JUid containing 
contact with hollow'fSers ^However If thL^ t0 
the membrane surface is reduced Sfol ^ * t0 ° maay 8lits S ' 
is desirable to have around 2 ^ ' IT pra f lcal Purposes, it 

examples of their shapes rL^I* . !' t 9Ure 2 a ' to e - sh °ws 
combinations of toese* Jok £2*2"? ^ ^"^ical shapes or 
slits S shown inF ^r l k ^ ™? sh *** ^ *»• The 

shown In FigurTs b^L J^k* COmblnations of T shapes. The slits 
slits shown^pf^Tc^^f Sf - «- 

5, forming a radiating shape. cross. Figure 5 e. shows slits 

Slow SbS^Ss 6 crprev^t^oll^.r * ***** *** W 

filtered liquid ejection mZTlt » 2 h&in3 sucked ^ to 

of liquid. e ^ ctlon outlet 8 or gas ejection outlet 9 by the flow 
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^Uo^fLerfi: ^aSa 8 STS*' — a great 

module directly by bSoratinT t^ 7? I *, •° rmed < * enia » into 

on the sealed w/ena? TnefeSe ^SiS h<all ° W fiber bundles 

surface of the hollow ii>J~ T I coUolds adhere to the outer 

reduced, gas J^S/^S^ STj'iSSS? ^ 
rises along the hollow f ibersboL,,!! It introduced - introduced gas 

is sealed, and the cSloS adnerSo tfL^ "* °5 ^ h ° llow 
fibers can be removed aTs It ° Uter surface of the hollow 

Practical effects such aTreco^ £ SS?3 ^ outstanding 
extending the life of the module ° f flltered and 

Brief • Explanation of Drawings 
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diagram. showing the shapes of slit/r^T * ! 8 * " a conceptual 
the hollow fiber bundles at the 1^^^° 5 h f -* »«* of 

this invention... . ■ of 1:116 hol l°w fiber module of 



x : Casing 

2 : Hollow fibers 

4:. Fixed end part of hollow fiber bundles 

3 5 SXitS 

6: Nozzle introducing raw Water 

8: 
9 

10 1 Protective net 
Figure 2 
Figure 1 



7 : Filtered water outlet nozzle 

Ejection outlet for filtered water during back-washi™ 
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(57) Utility Model Registration Claims 

A hollow fiber module in which both ends of a great number of hollow 
fibers are fixed by bonding and in which the ends of the hollow fiber 
bundles are fixed, characterized by the fact that the lower end of the 
module thus fixed by bonding is sealed and by the fact that slits 
opening directly into the module are set in the fixed part of the lower 
hollow fiber bundle and that the great number of hollow fibers installed 
in the casing can be vibrated by gas introduced through the slits. 
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Industrial Field of Application 

facilSS^r t0 3 h ° ll0W f module that « desired to 

facilitate the removal of pollutants, such as colloids, adhering to the 
outer surface of hollow fibers when raw water containing cSSLJ 
substances such as metal colloids is filtered. colloidal 

Prior Art 

The use of a hollow fiber module to filter raw water containing 
be^in SUCh " metal ° 0ll0ids Pressure has 

Problems that the Invention is to Solve 

When the aforementioned hollow fiber module is used to filter under 
external Pressure, it has the defects that the volume of filtered water 
is reduced by the colloids adhering to the outer surface of the hoSow 
fibers and that the hollow fibers have a shortened life. There is IZ 

l^ltVt ^T^J 3 ^-^ 1119 iS Carried ° ut to — «*• ~Uoids 
itllll SUrfaCe of 016 hollow fi^rs, the back-washing . 

does not achieve satisfactory results. 

t^ S cS^H^° n ^ im f tD SOl r ab ° Ve def eCt3 ^ * roble » * removing 

Means of Solving the Problems '" 

As a result of investigating various means and methods of preventing the 
volume of filtered water from being reduced when doing complete 
filtering with a hollow fiber module under external pressure, the 

S V S« 0 L^ SC0V T d *T 4t ^ ef ^ive for removing colloids adhering 
to the outer surface of the hollow fibers, to put slits opening directl? 
™ X *l £ e * perforating the fixed part in the hoUow fiber * 

bundle fixed end part to which the hollow fibers in the lower end of the 
reducL ^ V" b ° nded " ^ ^ volume of filtered water was 

Souaf tL ' 533 ° r Uquid raining gas was introduced 

through the slits opening directly inside the module by perforating the 
above hollow fiber fixed end nan- = „j „ , . * *" s "« i -«-ing tne 

. . , 7 a ena Part- end the gas or liquid containing gas 

, ! al0 ° 9 the hollow fibers - x ° °"ier words, the hollow 
fiber module of this invention being a hollow fiber module in which both 
ends of a great number of hollow fibers are fixed by bonding and' in 

J^L^LTS f * he , hollow ***** bundles are fixed, is characterized 
by the ^ct that the lower end of the module thus fixed by bonding is 

set 2 ^ 2* faCt that SlitS ° penln ^ Erectly into the moduli are 
set in the fixed part of the lower hollow fiber bundle and that the 

SrLS^f^° ll0 r f ? erS inStalled ia the cas ^ be vibrated by 
gas introduced through the slits. 

Action . 
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Because the lower ends of the great number of hollow fibers which have 
both ends fixed by bonding are sealed and the module has slits opening 
directly into the module in the fi*ed end part of the hollow fibers that 
have thexr lower part sealed and the hollow fibers are installed in the 
casing so that they can be vibrated by gas or liquid containing gas- 
introduced through the slits, colloids adhere to the outer surface of 
the hollow fibers bringing about the lowering of the volume of filtered 
water when raw water containing colloidal substances such as metal 
colloids are fully filtered under the external pressure method In this 
case, when gas or liquid containing gas is introduced directly into the 
module, the introduced gas rises along the hollow fibers while causing 
the hollow fibers to shake, and so the colloids adhering to the outer 
surface of the hollow fibers are removed. 

Working Examples 

This section describes working examples of this invention based on 
drawings . 

1 is the casing. 2, 2, 2 are hollow fibers. The required number of 
hollow fibers 2 form bundles, and these are bundles. Both ends of the 
hollow fibers 2 of these bundles are fixed with bonding agent 3, ind 
become the hollow fiber fixed ends 4. The upper end of the hollow 
fibers 2 is fixed with the aforementioned bonding agent 3 but is open, 
and the lower end is sealed with filler. S is a slit for introducing 
gas or liquid containing gas opening between the large number of hollow 
fibers 2 directly by perforating hollow fiber fixed end part 4 on the 
lower end of the hollow fiber bundle with the sealed end. The large: 
number of hollow fibers 2 bundled as described above form the vertical 
hollow fiber module by being put together in casing 1 so that they can 
be vibrated. 

6 is a nozzle leading to the introduction of raw water connected- to the 
lower part of casing 1. 7 is a filtered water outlet ' connected to the 
upper part of casing l. 8 is an ejection outlet for filtered water 
during back- washing. 9 is an ejection outlet for gas when gas is 
introduced. The pipes connected to the respective ejection outlets 8 
and 9 (not illustrated) have solenoid valves controlling the discharge. 

When full filtering is carried out using the external pressure method 
with the hollow fiber module used vertically, the flow through pipes 
connected to filter liquid ejection outlet 8 and gas ejection outlet 9 
is stopped with solenoid valves. Therefore, raw water containing 
colloidal substances such afe metal colloids is introduced under pressure 
into casing 1 through nozzle S connected to the lower end of casing 1. 
The raw water introduced is filtered by hollow fibers 2 and becomes 
water npt containing colloids, and rises within hollow fibers 2, and is 
extracted from the upper end of the open hollow fibers 2 via nozzle 7. 
When operations continue the filtering effect through the external 
pressure method, colloids adhere to the outer surface of hollow fibers 2 
and the volume of filtered water decreases. When the volume of filtered 
water is seen to decrease in this way, gas containing air or liquid 
containing gas- is introduced through the slits 5 formed by perforating 
the fixed end part of the hollow fibers bonded to the lower sealed end 
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Part of hollow fibers 2 a «n 

The gas Intro* °«cxet 9 are opened. 

down, and the £2 2 SSra'cf J T** ° f ^ ££rs" 2 "ET ^ 
colloids brought downlSr^ """"^ * as •J-ctlonSSli S 
aforementioned sli*«% \ M out of the module svsfc*™ L The 
satisfactorily ^ £ if t^SlSS^Z^T 11 ^ 

* wasjung- agaxn with 

To remove the colin^^ , 

-t up as mSv si2 s a f er " 9 t0 hollow fibers 2 lt ls „ 

the membrane «iJ f ^rs 2 . However, if there ar5 ? 6 """on* 

shown in Figure s TZm JLH^ ? ombi ^tions of T shapes' £l J?! 
slits shown in Figu^eTc^^^f s^anfS 
5. forming a radiating shape. ' **" 3 Cr ° SS - 5 e. shows^lits 

Effects 

la the hollow fiber module of ft,,- • 

number of hollow fihZT 0113 Mention, the lower e„H 

module direction! ! " Sealed ' and slits are foZ ° f 3 great 

on the s^LwIr^nl 0 ^ ^ « 

SfS ^ ! r Uquid staining gaTis^J° T ° f flltered ^« is 

extending the Uf e of the moonT^ 3 ° f fil tered water anS 

Brief. Explanation of Drawings ' 
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Casing 

Hollow fibers * 

Fixed end part of hollow fiber bundles 
Slits 

Nozzle introducing raw water 
Piltered water outlet nozzle 

Ejection outlet for filtered water during back-washing 
St Kjectxon outlet for gas when gas is introduced 
10 : Protective net 

Figure 2 

Figure 1 
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